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Abstract. Donors, scientists and farmers all beneﬁt when research and development projects have high impact.
However, potential beneﬁts are sometimes not realized. Our objective in this study is to determine why resource-poor
farmers in Togo (declined to) adopt recommended practices that were promoted through a multi-organizational project
on soil fertility management. We examine the processes and outcomes related to the adoption process. The project was
undertaken in three villages in the Central Region of Togo in West Africa. The development and research processes
that took place during the implementation of the project were critically analyzed using a conceptual framework that
may be useful for improving the impact of future participatory projects. At the macro level, opportunities for
innovation were not deliberately explored with participating farmers and other village members; consequently
‘‘pre-analytical choices’’ made during the planning phase resulted in practices that resource-poor farmers were, for a
variety of reasons, unable or unwilling to adopt. From the outset, donors and scientists focused on soil fertility
management, but failed to take into account the wider economic context within which soil fertility management took
place. This was a major obstacle to the subsequent adoption of recommended management strategies. Scientists and
donor partners measured the success of the Project in terms of crop productivity, but farmers’ choices were inﬂuenced
by a complex mix of socio-economic, political and technical factors. We also illustrate the importance of selecting
appropriate categories of farmers for a particular experiment. We conclude that for participatory research and
development projects to be successful, it is not enough to develop technologies that ‘‘work’’ in a technical sense. In
order to be scaled up and widely implemented, such technologies must also meet a variety of needs of resource-poor
farmers and be acceptable from a socio-cultural point of view.
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Introduction
Several authors have expressed skepticism as to whe-
ther attempts made by agricultural research to improve
the sustainability of land use for West African farmers
have been successful (Chambers and Jiggins, 1987b;
Pretty, 1995; Mutimba, 1997; Bie, 2001; Stoop, 2002).
The ‘‘Green Revolution’’ in irrigated rice in Asia was
successful mainly because it was based on the intro-
duction of high-yielding varieties, which needed inputs
such as irrigation, pesticides, and fertilizers in order to
be productive. In this particular context it was possible
to make the environment ﬁt the genotype (Castillo,
1998). However, in many African contexts, agriculture
is too heterogeneous for such an approach. African
agriculture has been described as risk-prone, highly
diverse, and rain-dependent (Reijntjes et al., 1992). In
addition to biophysical constraints, African farmers
face low market prices. The availability of cheap
agricultural products from regions using Green Revo-
lution technologies and from industrial countries has
driven prices down, worsening the situation for Afri-
can smallholders.
Under such conditions, what beneﬁts may research
realistically contribute to agricultural development? The
impressive literature on the non-adoption of research
outputs (e.g., Rogers 1995; Scheuermeier et al., 2004)
suggests that non-adoption may be explained by farmers’
lack of knowledge and scarce resources, non compati-
bility of the technologies promoted with farm conditions
and farmers’ goals, and the limited political inﬂuence of
resource-poor farmers on the research process. These
problems have been addressed by the Training and Visit
approach (Chambers and Jiggins, 1987a), Farming
Systems Research (Collinson, 2000; Dixon et al., 2001),
on-farm research (Chambers, 1990, 1994, 1997; Werner,
1996; Mutsaers et al., 1997), and participatory
technology development methods (Rhoades and Booth,
1982; Pretty et al., 1995; Vereijken, 1999). A more recent
explanation for the limited impact of research on the
livelihoods of resource-poor farmers is that researchers
alone cannot grasp the complexity and dynamics of local
situations (Pound et al., 2003; Scheuermeier et al., 2004).
This recognition resulted in the development of different
approaches, for example, Participatory Innovation
Development (Scheuermeier et al., 2004), Enabling
Innovation (Douthwaite, 2002), partnership building for
advancing Participatory Technology Development (PTD)
(Van Veldhuizen et al., 2003), Local Agricultural
Research Committees (Ashby et al., 2000), Farmer Field
Schools (van de Fliert, 1993; Pontius et al., 2002; CIP-
UPWARD, 2003) and the Convergence of Sciences
(CoS) approach (Hounkonnou et al., in press).1 Van de
Fliert and Braun (2002) also address this issue and state
that it is increasingly accepted that farmers should play
an important role in research, development, and
extension.
The present study aimed to ﬁne-tune a client-oriented
framework for agricultural research, developed within the
CoS program, in order to support the development of cri-
teria and procedures for better stakeholder collaboration.
Deliberate, careful negotiation and interaction with all
stakeholders was considered necessary for agricultural
research outcomes to be efﬁcient and ﬁt the needs and
opportunities of farmers. We assumed that the context for
resource-poor farmers cannot be changed in order to
meaningfully apply an innovation; therefore, it was ines-
capable that innovations produced by science needed to ﬁt
the existing ecological, social and economical context.
The research and development project on Integrated
Soil Fertility Management (ISFM) carried out in Togo was
used as a case study to analyze the impact of choices on
research design and processes.2 Giampietro (2003, 30)
calls these choices ‘‘pre-analytical’’ and deﬁnes them as
the ‘‘choice of relevant goals, variables, and explanatory
dynamics for the selection of an explanatory model.’’ To
explain the concept, he uses Mandelbrot’s (1967, in
Giampietro, 2003) example: if you want to know the
length of Britain’s coastline, you had better agree on the
scale of the map that is to be used, because the scale will
strongly affect the result. Critical issues emerging from the
case were analyzed in order to gain insight into the rela-
tionships and dynamics underpinning the effectiveness of
agricultural research that was intended to enhance the
livelihoods of resource-poor farmers. These critical issues
provide micro case studies within the larger case study,
revealing the often transformative effect of the relation-
ship between the context, the activities, and outcomes.
We deliberately emphasize farmers’ perspectives be-
cause farmers were the intended beneﬁciaries. The case
reported in this article aims to draw lessons regarding the
factors needing to be considered in the design of research
intended to beneﬁt resource-poor farmers; hence, this
article reports ‘‘research on research.’’
Conceptual framework
The focus of this study is the research process rather than
the research outcomes. An initial conceptual framework
(Nederlof, 2003) was developed on the basis of a liter-
ature review. To validate the initial framework, tools such
as brainstorming, validation workshops and discussion
sessions, both with individuals and with groups, were
organized with CoS and other scientists. In order to
develop a research process that beneﬁted resource-poor
farmers, we proposed ﬁve criteria and procedures (see
also Ro¨ling et al., 2004).3
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1. Research takes into account existing opportunities or
potential for innovation at a macro level. This implies
a thorough understanding of the context and relevant
stakeholders before the start of the project.
2. Research is grounded in the opportunities, needs and
expectations of intended beneﬁciaries. This means
anchoring research activities in local conditions,
including stakeholder demands and needs, speciﬁcally
those of resource-poor farmers.
3. Research results in design systems that work under the
conditions facing farmers. Hence, the (agricultural)
innovation or technology developed should be feasi-
ble and efﬁcacious given the farming system and ﬁeld
conditions.
4. Research results in design systems that are acceptable
and appropriate for resource-poor farmers. This im-
plies that the innovation or technology not only yields
the desired results but also ﬁts the culture, prefer-
ences, traditions, personal circumstances and priori-
ties of resource-poor farmers.
5. Research develops innovations that can be scaled up.
Thus, the technologies or innovations developed
should potentially have an impact beyond that of the
farmers initially involved and past the duration of the
original project.
In discussing these criteria, certain proxies or indicators
were used because the criteria in and of themselves were
not ‘‘measurable.’’ These proxies are crosscutting, mean-
ing that they are relevant to more than one of the criteria:
1. Participation of stakeholders in ‘‘platforms’’ to
engage in collaborative learning. Pretty (1994, 1995;
Pretty et al., 1995) developed a ladder distinguishing
different types of participation. He argued that for
sustainable development, nothing less than interactive
participation was required.4 Participation is a tool to
facilitate learning that increases the countervailing
power of farmers over the research process (the
democratization of science, c.f. Funtowicz and
Ravetz, 1993). Johnson et al. (2003) assessed the
impact of participatory methods on research useful-
ness and found that participation resulted in greater
economic impact and more relevant innovations,
mainly when participation was implemented at an
early stage in the research process. In the late
seventies, Morss (1976) made similar observations.
2. Socio-cultural factors that are pertinent to commu-
nities, the production system, and technical aspects.
3. There is an interface between technical / biological
and social issues.
4. Issues related to the wider context affecting farmers’
livelihoods (e.g. marketing possibilities).
5. The assumption that farmers have veto power (Ro¨ling
et al., 2004); therefore, research must be negotiated
with farmers. The design of research processes is at
the interface between science and the veto power of
farmers. Hence, the pre-analytical choices made (e.g.,
regarding hypotheses, topic, type of beneﬁt to be
achieved) can hamper the impact of the research if not
negotiated with farmers.
In our case study, stakeholders, including farmers,
were asked to evaluate the project and related issues.
This allowed the framework to be ﬁne-tuned as the study
progressed. The proxies thus emerged during the case
study and should therefore be considered an outcome of
the present study.
Methods
We opted for a qualitative research approach due to the
exploratory, conceptual and constructivist character of
the study (see Guba and Lincoln, 1989; Denzin and
Lincoln, 1994). Two principles guided the collection of
data for the case study: (a) include rich detail in recording
events, interviews and observations; and (b) use trian-
gulation of methods in data collection to allow cross-
validation of information.
First, we conducted a desk study of the soil fertility
management literature. We also analyzed the project’s
archival records, such as informal reports, notes, corre-
spondence, and so forth. Most documents concerning the
project were conﬁdential; therefore, no references are
cited in this article. Data on the context – both the area
and the villages in which the project carried out its
activities, and participants and stakeholders - were
gathered through the desk study.
Second, between October 2003 and April 2004 several
visits were made to the three villages in which the project
was conducted. The ﬁrst author was not involved in
project implementation; however, the second author
actively facilitated the research and development pro-
cesses associated with implementation of the project. The
combination allowed both an outsider- and an insider-
perspective of the project to emerge. The second author
has both an agronomic and an extension studies back-
ground, while the ﬁrst author is a social scientist
(including anthropology), allowing for a diversity of
perspectives. During the ﬁeld visits, the authors made
participant observations during (a) ﬁeld days organized
by national research and extension services, (b) partici-
patory evaluations of the strategies proposed by farmers
and organized by the international institute, (c) meetings
of the regional platform, and (d) data collection by
research partners in farmers’ ﬁelds.
Third, the authors conducted semi-structured inter-
views with the stakeholders. All interviews were con-
ducted by the authors. Approximately thirty farmers were
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interviewed individually in their ﬁelds. Three farmer
groups also were visited for discussions. Three repre-
sentatives of the international institute involved in the
project were interviewed and joint ﬁeld visits were also
organized. In addition, we interviewed directors of the
research, extension and agricultural policy analysis
institutes that were involved in the project, as well as the
professionals delegated to the project by each institute.
During the interviews, the strengths, weaknesses,
opportunities and constraints of project activities were
analyzed. By the end of this study, all individuals
involved in the project had been interviewed.
Description of the project
The Integrated Soil Fertility Management (ISFM) project,
carried out between 1999 and 2003 in Central Togo, aimed
to ameliorate the livelihoods of resource-poor farmers
through soil fertility improvement. This focus was based
on the assumption that growing crops ‘‘mines’’ the soil,
leading to nutrient depletion, decreased soil fertility, and
declining production; hence poverty (Stoorvogel
and Smaling, 1990). The project focused on the adoption
and maintenance of ISFM practices. The main results
expected from the project were the identiﬁcation and
adaptation of strategies for different farming circumstances
by using systematic learning with the stakeholders; making
fertility management strategies, methods and data available
to various stakeholders; strengthening the capacities of
researchers and extension agents to successfully facilitate
farmer innovation; and strengthening partnerships
through project co-ordination and management.
The project facilitated negotiation among scientists,
farmers, and national partners. It not only systematically
tested technologies but also engaged in development
activities, mainly through providing advisory services to
farmers. Extension mainly offered demonstration plots,
and the research was based on Participatory Technology
Development (PTD). PTD is a process of purposeful and
creative interaction between farmers and outside facili-
tators to develop technology options. It involves
processes such as gaining understanding of eco-speciﬁc
and cultural contexts, deﬁning priority problems and
local experimentation, involving farmers in generating
locally adapted technologies, and evaluating whether
farmers internalized these technologies (Jiggins and de
Zeeuw, 1992; van Veldhuizen et al., 2003).
Stakeholders
The project involved various stakeholder organizations,
ranging from an international institute, decentralized
departments of national extension, and research and
policy analysis agencies; as well as individual resource-
poor farmers. The extension service’s main activity in the
project was to demonstrate innovations to stimulate dif-
fusion of technologies to farmers through such tech-
niques as demonstration plots, farmer ﬁeld days and
Individual Farm Management Advice.5 The major inno-
vations introduced were the use of the leguminous cover
crop Mucuna pririens var utilis and manure pits. Both
innovations were demonstrated in farmers’ ﬁelds. In
addition, cereal banks were set up.6
The main research activity of the project was to set up
experiments with farmers based on endogenous prac-
tices. As shown in Table 1, experiments undertaken in-
cluded determination of optimal chemical fertilizers
doses for a leguminous cover crop-cereal system, deter-
mination of optimal chemical fertilizer doses in a rota-
tional leguminous cover crop-cereal system, and
improvement of fertilizer efﬁciency in a combined
leguminous cover crop-cereal system.7
Agricultural policy analysts were responsible for
general coordination of the project in the Central
Region and monitoring and evaluating the research
processes; this included ﬁeld visits for discussion with
farmers and the facilitation of meetings between the
Table 1. Research activities in the soil fertility project.
Village Activity year 1 and 2
Ababa Determination of optimum rates of mineral fertilizer applications on maize in the cowpea-maize relay
cropping system
Determination of optimum rates of mineral fertilizer applications on maize in the soybean-maize rotation
system
Figigi Improving the endogenous system of Egusi melon-maize relay cropping system through mineral fertilizer
applications on maize
Improving the endogenous system of Egusi melon-Cowpea and maize rotation system through mineral fer-
tilizer applications on maize
Cedede Determination of optimum rates of mineral fertilizer applications on maize crops in the soybean-maize
rotation system
Determination of optimum rates of mineral fertilizer applications on sorghum crops in the cowpea-sorghum
mix-cropping system
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different organizations (see Figure 1). The international
institute supported these activities through training and
monitoring.
Project location
The Project took place in the Central Region, one of ﬁve
regions in Togo. This region is characterized by annual
rainfall of between 1000 and 1200 mm. There is one
rainy season from April to October and harvesting takes
place in November and December. Soil types include
tropical ferruginous and ferralitic soils. Causes of soil
degradation are sheet erosion, reduction of organic matter
in the topsoil, and loss of plant nutrients (Brabant et al.,
1996).
The Project had three research sites: Affem-Kabye´,
Sessaro and Goubi. The three villages were selected
during a workshop with the main national partners.
Criteria provided by the project for site selection were
accessibility (practical element); level of soil degrada-
tion, crops cultivated, and level of intensiﬁcation,
including fertilizers use (situational elements); and
receptivity to innovation, socio-economic and cultural
context, and access to innovations (social elements).8
The main cropping systems in each of the three
villages were maize-based, cotton-based and yam-based,
respectively. Legumes such as cowpea, soybean,
groundnut and Cajanus cajan were used in rotation, and
relay cropping was practiced. Although cattle were used
for animal traction, the main livestock component in the
agricultural system was small ruminants (sheep and goat)
and poultry. The dominant ethnic group in both Affem-
Kabye´ and Sessaro was made up of Kabye´ migrants from
the northern part of the country. Affelees are the domi-
nant ethnic group in the third village, Goubi. Mineral
fertilizers were used, but less so in Sessaro because the
village tended to have even fewer resources than the
others. In Goubi, farmers tended to be less concerned
about soil fertility due to the abundance of fallow land. In
both Affem-Kabye´ and Sessaro, compound farming was
very important; but in Goubi the farms and household
areas were spatially separate.
Findings
We sought to assess each of the criteria discussed in the
conceptual framework using some of the proxies dis-
cussed above. Discussion of each criterion starts with a
question related to the key concepts used for analysis and
ends with concluding remarks.
Macro-level opportunities for innovation
Did the project take existing macro-level opportunities or
potential for innovation into account? Research planning
ideally is negotiated among the different stakeholders
concerned, including the ultimate beneﬁciaries, in this
case, the farmers (e.g., Johnson et al., 2003). Did this
happen in practice or were project contents established at
a central level?
Initial choices could have been inﬂuenced by factors
such as donor requirements, the personal preferences of
scientists, and the personal convictions of people
involved. The quality and acceptability of these pre-
analytical choices (Giampietro, 2003) depended on the
process through which the choices are made.
Pre-analytical choices
During the ﬁrst negotiation phase between the donor and
the international institute that initiated the project, several
decisions were made that did not involve farmers. A ﬁrst
choice was that soil fertility management was to be the
focus, rather than rural credit, which had initially been
proposed by the international institute. The international
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Figure 1. Sequence of activities in the soil fertility project.
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1992; Swift, 1996; Mazzucato and Niemeijer, 2000;
Stroosnijder and Van Rheenen, 2001) suggests that soil
fertility management is indeed a major issue in this re-
gion. A second decision, based on the ideas of special-
ized scientists within the international institute, was that
agriculture needed to be intensiﬁed in order to improve
production; it was assumed that an increase in production
would beneﬁt farmers and reduce poverty. A third deci-
sion was the focus on technology development rather
than on rural development, which would have included
development of infrastructure and markets. Such deci-
sions can have major effects in on operationalizing
project objectives.
Problems, solutions and criteria for activities that were
listed during the initial donor meeting had to be grounded
in the demands of country partners in order to ﬁt the
speciﬁc context. The international institute therefore
organized a meeting in-country with potential stake-
holders, including the governmental research and exten-
sion organizations, the agricultural policy analysis
organizations, and a non governmental organization
(NGO) working on credit, to present the outcomes of the
donor workshop and discuss the way forward. The deci-
sion to base the Project in the Central Region of Togo was
based on the need to improve the rural credit scheme,
which was the initial topic proposed. This decision was
not reconsidered by the partners even after the focus of
the project changed. Thus, the choice of region was made
before the ﬁnal topic was known. It soon became clear
that the NGO initially involved was not interested in the
new direction that the project had taken, which in its
opinion could not be linked to credit, and so decided to
withdraw. Other partners, however, decided to join
because of the likely importance of the subject.
Concluding remarks
The research topic, soil fertility, and general contents
(problems, solutions and criteria for activities) were
negotiated at a higher level of decision-making, and it
respected the donor’s requirements. The outcomes of the
meetings with donors were discussed with local partners
in the pre-selected province; however, the partners were
presented with the choice to either join or withdraw, but
they were not offered an opportunity negotiate the
activities, objectives and conditions, since these had
already been established during the donor meeting.
Indeed, one prospective partner, who was not dependent
on the anticipated project resources, withdrew. The other
partners chose to join the project because they considered
soil fertility to be a problem. No deliberate attempt was
made by the international institute to understand the
reasons behind partners’ participation. It was assumed
that the decisions made at the higher-level meetings
would beneﬁt the farmers, although they themselves
were not directly consulted.
A dilemma for numerous (participatory) projects is
how to involve farmers in the project planning and
negotiation phase. What alternative methods for involv-
ing farmers in project development might be possible,
especially in West Africa where farmers have limited
political clout? In our study, it was difﬁcult to evaluate
whether soil fertility was indeed the most relevant issue
to be tackled from the perspective of farmers. Despite the
many justiﬁcations found in the international literature
that supported the decision to focus on soil fertility
improvement, it was important to verify such assump-
tions with farmers and to even change the topic, if nec-
essary. Ro¨ling et al. (2004) argue that it is at least as
important to provide farmers with the opportunity to
inﬂuence the topic as it is to ground research in inter-
national literature. However, the fact that farmers were
not involved did not mean that the topic was therefore
not of interest to them. The point is that soil fertility
management was chosen as the focus of the project based
on donor requirements and the ideas of expert scientists,
and did not take into account farmers’ perspectives.
Needs and expectations of resource-poor farmers
Were the project activities grounded in the needs and
expectations of resource-poor farmers? Before answering
this question we need to understand who the farmers
were. Only then the process used to negotiate experi-
ments and trials can be reviewed.
Types of farmers
During a community meeting following a participatory
diagnosis, farmers volunteered to participate in the pro-
ject’s activities. The project worked intensively with 60
households equally distributed across the three villages.
Twenty-six of these households had relatively large farms
(more than 5 hectares). From ﬁeld observations, discus-
sions with the farmers, and from data available within the
project about farmer characteristics, it became clear that
participation was predominantly from the relatively
resource-rich, better-informed and well-educated male
farmers in the community. A critical-minded staff mem-
ber of the international institute expressed his concern. ‘‘It
is worrying that only a small group of farmers is involved,
and that those farmers are the ones who have relatively
big ﬁelds, and much labor available.’’
Johnson et al. (2003) argue that farmers choosing to
participate in projects are unlikely to be the poorest in the
community or from a marginalized group. In addition,
chances are that these farmers have had previous expe-
rience with experimentation. The agricultural extension
agent also suggested that some ‘‘lead’’ farmers would be
included. Ro¨ling (1988) stated that extension workers
tend to interact with the top 10–20% of the farmers, and
that in the absence of explicit efforts to involve the
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poorer farmers, it is safe to assume that the relatively
better-off are involved.
Gender issues
Women were not involved in the project, despite the fact
that farming at the intervention sites was largely
women’s work. Women sow and harvest, while men
plow the land, and together they weed and maintain the
plots. The neglect of gender aspects was conﬁrmed in
project documentation, which reported as early as the
diagnosis phase that ‘‘a major shortcoming was the weak
participation of women.’’ The partners claimed this was
due to the cultural context in which they were operating.
The organization of the village was based on a hierar-
chical patriarchal system. Women did not generally
participate in important meetings, including community
and project meetings, when men were involved. As a
result, only men participated in the meetings and
subsequent project activities. Even when women were
present at a meeting they were expected to remain quiet
when in the company of men. Some women cooked food
for the men attending the meetings, but this could hardly
be considered participation.
The following critical incident concerning a soybean
density trial demonstrates the importance of including
women in experiments. A woman farmer explained that
she obtained a higher yield using her traditional
production method than was produced with the intro-
duced practice. According to the researcher who was
working in the area, this could be explained by the way
in which the plot was sown, as follows:
When the extension agent went to the local pub to have
a tchouk, he met one of the farmers participating in the
trial on soybean density. Under the joy of the tchouk,
the extension agent explained to the farmer exactly how
to sow the plot. The farmer was to divide the plot into
four quarters, sow using two different densities; two
plots were to be lines and the other two at random, and
apply varying fertilizer applications. Since his wife was
responsible for sowing the ﬁelds, when the farmer ar-
rived home, he immediately explained to his wife what
the extension agent had just told him. A few days later
the woman went to the ﬁeld and sowed the plot fol-
lowing her husband’s explanations. The woman did not
fully understand the second-hand explanation and as a
result there were few differences in sowing practices
between the four plots. The plot did simply not respect
the extension agent’s protocol for research.
Because women are responsible for sowing, the
project could not succeed without their involvement.
Negotiating experiments
Experiments can be based on ‘‘contracts’’ made between
farmers and scientists. In Affem-Kabye´ and Sessaro a
participatory diagnosis resulted in a contract to develop
collective solutions for soil fertility improvement based
on local practices. In Goubi, it led to an agreement to
raise awareness about the importance of maintaining soil
fertility.
To ground the project in the needs, demands, and
conditions of farmers, the national partners undertook a
diagnostic study of soil fertility management issues with
farmers using participatory methods.9 A team of agron-
omists and socio-economists carried out a diagnosis by
visiting the villages. The study generated an under-
standing of community processes, as well as traditional
practices and previous experiences in soil fertility man-
agement. It also allowed the partners to be properly
introduced to the local authorities, and to obtain general
information about the village.
The diagnosis identiﬁed concrete problems related to
soil fertility decline experienced by farmers. In both
Affem-Kabye´ and Sessaro, the farmers believed low
production to be largely the result of soil depletion.
However, from the process used it cannot be concluded
that soil fertility depletion was indeed a major preoc-
cupation for farmers. Farmers may well have deduced
that assistance might be forthcoming if they focused on
the topic evident on the logo of the Land Rover
vehicles. However, a clear indication that the farmers
considered soil fertility to be a problem was their
development and practice of soil fertility improvement
measurements.
In Goubi, soils are still relatively fertile, and almost
no chemical fertilizer was used except in cotton culti-
vation. The availability of unexploited land in forest
areas surrounding the village allowed farmers to prac-
tice shifting cultivation. The diagnosis in this village
was to take a ﬁrst step, towards that of raising aware-
ness about the threat of soil depletion in the future. The
farmers indicated interest in further exploration of the
situation.
Depending on the type of problems that farmers
identiﬁed in relation to soil fertility, different strategies
were followed. For problems that had already-existing
solutions, and that were considered suitable for extension
at the national level, the extension service was the main
national stakeholder. A total of 114 farmers were trained
in Mucuna fallowing, 30 in composting techniques, and
91 demonstration plots were prepared across the three
village sites. Following information sessions on issues
related to develop of cooperatives, eight farmer groups in
Affem-Kabye´ and two groups in Goubi started cereal
banks. In addition, several ﬁeld days were organized to
inform non-participating farmers of these activities. The
international institute also reported that 14 farmers in the
three village sites received individual farm management
advice. Success was measured in terms of the number of
farmers reached.
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Ownership of the research
To produce innovative solutions, endogenous practices
identiﬁed during the diagnosis formed a basis for
improving practices through PTD. Researchers
suggested a number of possible experiments based on
the results of the participatory diagnosis to improve
upon existing practices. The farmers in turn prioritized
the options and researchers focused on about three
experiments, taking into account both feasibility and
farmers’ preferences.
According to the international institute, the research
conducted is farmer-led, on-farm research. However,
ownership was not always well negotiated, and in some
circumstances the experiments turned out to be
researcher-led.10 Another example emphasizes the
importance of ownership of the research relates to the
soybean density trial in Affem-Kabye´. When discussing
the trial, researchers repeatedly stressed that the
experiments belonged to the farmers, who worked for
themselves and not for the researchers. Some time later
a farmer involved in the soybean trial explained that he
decided to dig up the soybean plants that had not
received fertilizers because they were not doing well.
As a result the difference in yields was not large. One
of the researchers got mad at the farmer and asked him
why he had not done what he was told to do. The
researcher then explained to the farmer that the results
were no longer comparable due to his intervention and
had become useless. A bit later the researcher calmed
down and requested that the farmer would not act in
such a way again. The farmer replied, ‘‘Yes sir, I will
not deceive you again, and I will not spoil your
experiment again.’’
During the ﬁrst two cropping seasons no control
plots were set up because farmers did not see the
beneﬁts. As such it was impossible for biological sci-
entists to make sound statements. During the third
cropping season, the trial design was therefore re-
negotiated and control plots were included in order to
make the study scientiﬁcally sound according to the
criteria of biological science. The researchers managed
to convince the farmers that they needed a control plot
in order to be able to draw conclusions. In one of the
villages it was very difﬁcult to convince the farmers of
this need. Farmers in Affem-Kabye´ argued that they
always used fertilizer in maize production; therefore,
they did not think it sensible to compare a fertilized plot
to a plot where no fertilizer had been applied (i.e., the
control). In another case, a farmer in Goubi applied
fertilizer to a control plot because he was not willing to
risk production losses.
At times, it appeared illogical to farmers to compare an
introduced practice with what they already did. The
experience of Bjo¨rnsen Gurung (2003) conﬁrmed that the
scientiﬁc approach of comparing two systems that
differed by only one factor was indeed illogical for
farmers. Because farmers seek beneﬁt rather than proof,
it is incomprehensible for them to leave parts of their
plots untreated when there is another production method
that is more likely to succeed (ibid).
During the ﬁrst two cropping seasons, different trials
were conducted in the three villages depending on farmer
preferences. However, biological scientists required that
treatments be replicated so that they could say something
about the effect of an introduced practice (because of
possible side effects). It was therefore necessary to con-
duct the same trials in all three villages for several
cropping seasons. This design allowed biological scien-
tists to gather sufﬁcient data. As such, farmers’ needs
were given less priority during the third year and the
conditions for the experiments proved to have been
insufﬁciently negotiated. The farmer in Goubi who
hosted the soybean varietals trial explained that other
farmers rarely came to see the experiment. He explained
this by repeating what he had already indicated during
the diagnosis phase, that local farmers do not have a soil
fertility problem. Hence farmers participated by provid-
ing their ﬁelds and labor to carry out experiments for
scientists on a topic in which they had already indicated
disinterest during the diagnostic phase.
Concluding remarks
Ideally, the diagnostic phase provides ample opportunity
for negotiating between farmers and researchers so that
the interests of both are met. However, the international
institutes made several pre-analytical decisions about
project design that farmers and partners could not inﬂu-
ence but instead were compelled to accept. First, it was
assumed that (a) solutions for some problems were
already available and could be brought to farmers via
extension services and (b) some solutions were not yet
available and demanded exploration with farmers. Sec-
ondly, ‘‘productivity’’ was chosen as the criterion for
success. This favored a focus on large farmers for whom
uptake and impact generally happen more quickly. What
the participatory diagnosis did not address was the con-
text within which the project strategies were embedded,
such as market outlets, availability of fertilizers and seed,
different soil fertility management approaches by land-
owners and migrants (Adjei-Nsiah et al., 2004; Saı¨dou
et al., 2004).
After the donor withdrew and the ISFM project was
integrated into another project of the same international
institute, the role of biological scientists became
increasingly more important. As a result, the requirement
to produce scientiﬁcally sound data prevailed. Scientiﬁc
rigor made it necessary to compare two systems that
differed by one factor and were replicable. Experimental
science requirements – such as the ability to replicate and
the need for controls in order to draw scientiﬁcally sound
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conclusions – were not sufﬁciently negotiated with
farmers.
So, why did the farmers agree to the proposed
experiments? One group of farmers answered this ques-
tion with respect to their readiness to participate in the
research trials thus, ‘‘If you give us the inputs we want to
participate, but if we have to buy them ourselves that
changes everything!’’
Beneﬁts for resource poor farmers
It is important to ask whether the project designed sys-
tems that worked under farmers’ conditions and were
acceptable and appropriate for resource-poor farmers.
The project delivered extension messages about prob-
lems for which solutions were considered available and
engaged in further trials with farmers on other issues.
Have these two types of efforts beneﬁted resource-poor
farmers? Did the context allow the innovations intro-
duced to beneﬁt resource-poor farmers? Below, the
perspective of each of the stakeholders is discussed.
Evaluation of project results by the international institute
Based on an evaluation of the project’s research activi-
ties,11 the international institute concluded that the sys-
tems developed were effective in the farming system
under study. The most successful participatory trial was
the relay cowpea-maize cropping system. The yields in
this system were comparable to the optimal yields
obtained in a simulation model. Average maize grain
yields doubled in two years. The farmer who had the
highest level of production – seven tons per ha – was
based in Affem-Kabye´. The trial in which he was
involved allowed farmers to harvest two different crops
on the same plot in a single cropping season. The average
maize grain yields in the Egusi melon-maize relay
cropping system also increased, but not impressively.
The use of fertilizers in the endogenous Egusi melon-
Cowpea and maize rotation system improved maize grain
yields. The effect of both fertilizers and a preceding
cowpea crop improved yields. Also, the yields were
higher where the residues of soybean were incorporated
into the soil in a soybean-maize rotation system, although
the difference was not large. Another result was that an
improved sorghum variety was found not suitable for the
cowpea-sorghum mixed cropping system. The main
criterion for the international institute was yield; hence,
the results of the PTD activities seemed promising.
However, how many farmers can achieve these results?
And if they can, is there a viable strategy to market the
surplus production?
Evaluation of project results by national partners
Both researchers and extension workers expressed their
satisfaction with the project’s results. They most appre-
ciated the project’s participatory approach. Researchers
and extension workers felt that farmer knowledge was
taken seriously and that farmers were involved in the
experiments. However, researchers and extension work-
ers seemed reluctant to openly criticize the project. An
initial explanation for their reticence might be that the
project provided researchers and extension workers with
supplementary revenue (in the form of a daily subsis-
tence allowance for ﬁeld trips and remuneration in the
case of extension workers) and as a result they had an
interest in sustaining it. A second explanationmight be that
researchers did not think criticism would make a differ-
ence. Researchers themselves have become skeptical
about the impact a project can have on sustainable devel-
opment. Indeed, some researchers have lost conﬁdence in
what can be achieved through a research project.12
From the interviews it appeared that agricultural policy
analysts appreciated the project results very much be-
cause they felt the results contributed to the development
of options for increased production. Increased yields also
improved the analysts’ credibility vis-a`-vis the farmers.
Due to increased production, (urban) consumers could
purchase produce at a lower price. In an informal
discussion, the director of the agricultural policy institute
courageously admitted that farmers then would receive
lower prices. So, farmers do not share the same interests
as (urban) consumers and alternative marketing options
for farmers must be found. A major drawback of the
project, according to the director, was the limited funds
available; consequently, there were limited possibilities
for scaling up to other districts. Understandably,
researchers and extension workers supported this view.
Evaluation of project results by farmers
The soil fertility improvement technologies tested were
often positively evaluated by farmers and project partners
alike. These evaluations focused on the technical perfor-
mance of the innovation under speciﬁc conditions; how-
ever, the technical performance of an innovation is just
one reason for adoption. The critical incidents reported in
Table 2 demonstrate the mix of criteria used by farmers.
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Results from extension messages
An important technology introduced by extension was the
use of Mucuna puriens as a green manure cover crop to
increase soil organic matter content. It was observed,
however, during the farm visits that few farmers used
Mucuna. In general the farmers at the research site
acknowledged the effect ofMucuna to be remarkable due
to its capacity to increase biomass, hence organic matter
content. Yields of maize increased considerably if
Mucuna had preceded it. It was reported by scientists
involved in the project that one year of Mucuna produc-
tion could be equated with ﬁve years of fallow. However,
the use of Mucuna for improved soil fertility had major
drawbacks, according to the farmers interviewed such as
(a) slow decomposition of stalks in the ﬁeld; (b) inﬂam-
mability of the dry Mucuna crop; (c) the likelihood of
tenants losing their plots because owners withdraw them
from the tenant’s use after a Mucuna season; high labor
requirements; and (d) the fact thatMucuna cannot be used
for other purposes such as seed consumption, animal
fodder or building material. Also, this part of the country
has only one rainy season, so that farmers reported that
they would ‘‘lose the season’’ if they cultivated Mucuna.
One farmer explained, ‘‘If the rains come you have to
choose your crops, and since we cannot eat Mucuna, the
choice is quickly made.’’ Other technical problems in-
cluded that Mucuna is difﬁcult to plough under with
animal traction; it provided favorable environments for
scorpions and snakes; it germinated abundantly the year
after sowing due to bursting of pods, and it needed to be
protected from bush ﬁres. The farmers explained their low
uptake of Mucuna through reasons other than technical
performance and yield increases. Deffo et al. (2002,
2004), Tarawali et al. (1999), and Manyong et al. (1996)
reported similar problems with Mucuna. Several farmers
explained that they had already tried Mucuna before the
project came to their village and that they planned to
abandon it once the project ended. The Mucuna story
shows that available technology that is ‘‘on the shelf’’
according to scientists is not necessarily acceptable to
farmers. Figure 2 provides an overview of farmer reasons
inﬂuencing Mucuna uptake.
Extension activities also triggered individual discov-
ery learning, demonstrated in this account of a critical
incident.
Some of the farmers who did not want to lose an entire
cropping season to Mucuna tried intercropping Mucuna
with maize. Others preferred intercropping sorghum
with Mucuna because of the cultural and social value
attributed to sorghum. Despite the project’s warnings
that Mucuna would overrun the sorghum, one farmer in
Sessaro decided to try this practice in his ﬁeld. In fact,
he had already concluded that his sorghum production
yield was lost and therefore could afford using that plot
for experimentation. During a ﬁeld day a group of
farmers visited his plot and concluded that Mucuna had
indeed largely overrun sorghum. Although scientists
concluded the practice was not successful, one farmer
commented, ‘‘Even though I agree that Mucuna
= Missing link
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Figure 2. Linking technical and socio-economical space: the case of Mucuna.
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overruns sorghum, the farmer improved his soil fertility
and in addition he has at least some sorghum which is
already better than Mucuna alone!’’
The example demonstrates that stakeholders use dif-
ferent indicators to measure an innovation’s success.
The project aimed to improve soil fertility through
ISFM strategies such as organic manure, chemical
fertilizers and cover crops. As a result of these practices,
the production of maize, for example, increase as
reported earlier. During our ﬁeld visits, the major pre-
occupation of farmers was the slump in maize prices.
Even though farmers had a surplus of maize, it was not
possible for them to actually sell it. One farmer said, ‘‘We
followed your advice to improve our soil fertility, and
now here we are with our surplus. What are we supposed
to do with our maize? You should not advise people to
produce more if you have no market for the produce.’’
Consequently, the Project introduced cereal banks.
Cereal banks allow storage of produce immediately after
harvest when the price is low, to be held until the price
goes up again. However, this ﬁnal year, farmers com-
plained that the price remained low year-round.13 After
analyzing the statistical data from FAOSTAT,14 it was
indeed conﬁrmed that the price decreased by 25%
compared to the previous year and 20% compared to the
ﬁve-year average. The fact that production had only
increased slightly (i.e., 1% compared to last year and
12% compared to the ﬁve year average) was an indi-
cation that more maize was available on the market. The
reason was likely due to the fact that maize production in
neighboring countries increased by 21% compared with
the previous year. Also, cheap maize and other food
product imports year-round have undermined the sea-
sonal rhythm on which the cereal bank was based.
Fertilizers are generally expensive,15 if available at all,
and as a result production costs are high. In such a sit-
uation, fertilizer application may increase yields, but
higher yields may not improve resource-poor farmers’
livelihoods, if not accompanied by institutional or socio-
economic development. One farmer stated, ‘‘We do not
need your help anymore to increase our production lev-
els, because we attained that objective and know how to
do that, but we want you to change your objective and
help us with better markets for our yields.’’
The introduction of cereal banks did not prove to be
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Figure 3. Linking socio-economical, technical and political space.
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gives a schematic overview of how different factors are
interlinked. One of the staff members of the international
institute argued ‘‘The Project should not take increased
productivity out of its context, but look at the entire
context prerequisite for rural development that is net-
working, knowledge and information, market develop-
ment and credit.’’
Giller et al. (2003) discuss the different impacts that
policy can have (see Figure 4). In a discussion with a
group of farmers and the agricultural extension agent in
Sessaro about individual farm management advice, the
following concern was raised:
The farmer you see over there does not want other
farmers to visit his ﬁeld during the farmer ﬁeld day this
year. During last year’s farmer ﬁeld day he got a lot of
attention when visiting farmers were impressed by the
high yields he was able to produce due to the soil
fertility improvement strategies he had practiced.
Shortly after the farmer ﬁeld day he fell ill. The farmer
claims that one of the visiting farmers has bewitched
him out of jealousy about the high yield he obtained.
He dropped all the practices the individual farm man-
agement advisor had recommended even though he was
convinced of their beneﬁt. The farmer spent all his
money on medicines and has ,no force’ left to work in
the ﬁeld. The farmer argues that it does not make sense
to become rich if it means losing your health or maybe
even your life.
This example demonstrates that the often-made
assumption that individuals can progress if they make an
effort can be wrong in another social context. Leveling
mechanisms that aim to ‘‘even out’’ the distribution of
wealth (Nanda, 1990) are very strong and imply that
people do not want to publicly display their wealth
(Breusers et al., 1998). Farmers believe witchcraft to be
real in its consequences and capable of having an impact
on their well-being. Leveling mechanisms can take many
forms (Nanda, 1990) and in this case resulted in a lack of
follow-up on project recommendations.
Results of research experiments
Experiments on soybean to increase organic matter con-
tent were conducted. Soybean is a non-traditional crop
and is not often consumed in the rural communities in-
volved in the study.16 An NGO contracted farmers to
produce soybean and guaranteed a ready market for the
produce. The presence of a market outlet motivated
farmers to engage in soybean production. Moreover, they
preferred soybean to Mucuna. The advantage of soybean
is that it is a multi-purpose crop (food, fodder, organic
matter). In addition, soybean had market potential.
Farmers were however primarily interested in soybean
grains and considered the soil fertility improvement effect
as an advantageous side-effect, whereas soil scientists
mainly evaluated soybean on the basis of the biomass
available for soil fertility improvement. A farmer
Figure 4. Political space further explored (adapted from Giller et al., 2003).
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commenting on the soybean varietals trial observed, ‘‘The
soybean variety soil scientists prefer is indeed high and
green but that is not what we look for. The variety they
choose has only two grains per pod and the pods are only
near the top, not covering the whole stalk.’’
One farmer who participated in a soybean trial had left
the residues in the ﬁeld for distribution over the land the
next day. In the evening his brother passed by and
noticed the heap of soybean residues. He decided to
clean the plot for his brother and burned it. This illus-
trates that it is not only the owner who makes decisions
about the plot, but also other family members.
Farmers prefer cowpea, on which experiments were
also conducted. Cowpea can be planted very early and
rotated with maize during the same cropping season.
Cowpea does not only have a positive effect on maize
yields but, more importantly, can be used to bridge the
hunger gap (it can be harvested very early) and can also
be sold on the local market. In addition, cowpea is a
multi-purpose crop that ﬁts more easily into the farming
calendar due to its early harvest. The problem with
cowpea is its susceptibility to pests. However, for the
year we reported on, very few farmers planted a cowpea-
maize rotation trial because the rains came too late,
leading the farmers to decide that it was impossible to
sow cowpea before maize. In this example, climatic
conditions led farmers to decide that the trial would not
be interesting. This illustrates, once again, that technical
solutions are not ﬁxed blueprints but depend on a com-
plex mix of factors.
A farmer participating in the relay cropping Egusi-
Maize on-farm trial in Goubi did not respect the fertilizer
rate application stipulated in the protocol. He bought
additional fertilizer, which he applied both to the treat-
ment plot and to the control plots. Maize yields on the
different treatments plots motivated the researchers to
investigate the situation. The farmer explained that he
wanted high yields on his plots and applied what he had
learned in the previous year from the project’s activities.
Concluding remarks
Scientists in the project focused on designing systems
that were effective and focused less on ‘‘appropriate
technologies,’’ The experiences with Mucuna probably
provided the clearest example. The high yields obtained
with Mucuna convinced scientists that farmers would
accept the crop, overlooking the fact that farmers used
additional criteria to determine acceptability. Therefore it
is necessary to consider farmers’ conditions for accept-
ability. Another example was the early indication from
farmers from Goubi during the diagnostic phase that soil
fertility degradation was not a problem. Even when soil
fertility is an issue, farmers may not use fertilizers if they
are either unavailable or considered to be too expensive.
The case study demonstrates that farmers had veto power
(Ro¨ling et al., 2004) and will not use technologies that do
not beneﬁt them. Scientists determined what was (or was
not) a solution for the farmers, but did not take into
account that farmers may have had other priorities and
that increased production was not necessarily amongst
them, depending on other conditions. Whereas the soil
scientists involved in the project used yields and bio-
mass content as the main indicators of success, farmers
used a mix of criteria both in technical and socio-eco-
nomic domains in which yield was only one factor, albeit
an important one.
The farmers selected for participation in the project
were predominantly the relatively resource-rich farmers
in the community due to increased chances that such
farmers would adopt the strategies introduced. These
farmers complained that their main problem was the
commercialization of their produce. It could well be that
the project targeted the wrong farmers.17
The farmers we spoke to complained about the lack of
market and low prices. This also demonstrates that new
problems arise as a result of solving old ones. Therefore a
continual assessment of the context is required if the aim is
to design research that is useful for resource-poor farmers.
Innovations that can be scaled up
‘‘Scaling up’’ usually means moving beyond the local or
pilot level to include more beneﬁciaries and to involve
other agencies in terms of management and funding, with
a view to making a larger impact that is beyond the
original project’s duration (while continuing to foster
participation of intended beneﬁciaries and other stake-
holders involved) (Uvin and Millar, 1994; Douthwaite
et al., 2003). What lessons can be learned about what the
Project has done to scale up its pilot activities?
Intra-institutional collaboration
A platform was constituted to involve different institu-
tional actors and thereby inﬂuence the political scene for
scaling-up purposes. A Project Co-ordination Committee
(PCC) was established to facilitate the implementation of
the project, guide the research process, and make it
possible to continue activities in the project area. It was
hoped that this PCC would eventually carry out the
activities by itself. A platform perspective was used
(Dangbe´gnon et al., 2001) to set up such a collaborative
development and research framework. The PCC con-
sisted of the national partners in research, extension, and
agricultural policy analysis; and the international
organization. As such, the PPC helped to inform and
involve policy makers at the level of the Central Region
of Togo. Farmers and their organizations were not rep-
resented. The PCC was designed as an inter-institutional
platform and functioned as a forum for negotiation
between the national stakeholders (see Figure 5).18
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A difﬁculty encountered by the project was the high
turnover of the PCC members; in the end, none of the
original members remained involved. The new members
had to be briefed about the history, norms and rules of the
platform. Another problem was the lack of communica-
tion between the people on the platform and the members
of the organization they represented. Collective com-
mitment to continuation of the platform and the project
activities was not evident.
Spontaneous scaling up
‘‘Informal’’ or ‘‘spontaneous’’ horizontal scaling up
through diffusion had taken place. Such a process is
also referred to in the literature as ‘‘scaling out’’
(Douthwaite et al., 2003). Several farmers from
surrounding villages or non-participating farmers from
the same village reported, for example, having received
seed from fellow farmers or having heard about the
project from a neighbor. These farmers also experi-
mented before adopting the practices demonstrated. In
addition, during the farmer ﬁeld day, it was observed
that farmers from other villages who had not received
invitations also participated. There had been no
incentive such as transport reimbursement. A critical
staff member of the international institute wondered
whether they should continue to invest in trials,
given that farmers are capable of experimenting
independently.
Other dimensions of scaling up
Scaling up has, however, another dimension. The case
study clearly showed that technical aspects (e.g., soil
fertility, productivity per ha) were but one bottleneck in
development. Once they were overcome, other issues
such as marketing become the limiting factor. Sponta-
neous diffusion of technical innovations, the great
multiplier of research impact (e.g., Rogers, 1995),
requires a favorable context. This includes availability
of and access to credit facilities, security of land use,
timely access to high quality fertilizers, appropriate and
functioning extension services, and most importantly the
availability of and access to marketing channels and
acceptable prices.
Concluding remarks
For scaling up, the notion of replicability is essential.
One cannot expect the project process to be replicated if
the conditions created by the project were artiﬁcial.
Several factors impact on scaling up. In the ﬁrst place,
partnerships that allow for interaction and ownership
among different stakeholders need to be built so as to
foster internalization of the project objectives. Secondly,
the political context must be favorable. Finally, scaling
out requires that diversity in the farmer population be
taken into account. Resource-poor farmers do not nec-
essarily have the same options as large farmers. When
women do the farm work, it is important that they be
included.
Emerging lessons
The case study analysis, based on ﬁve criteria for farmer-
oriented research, allowed us to draw a number of
lessons regarding agricultural research that is effective in
ameliorating the livelihoods of resource-poor farmers.
During ﬁeldwork, farmers mentioned on several
occasions that the research conducted does not always
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Figure 5. An inter-institutional platform in the Soil Fertility Project.
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address their needs and that research results do not
routinely beneﬁt them. What explains the (lack of)
impact of the ISFM Project on farmers’ livelihoods? By
way of conclusion we assert the following.
Pre-analytical choices determined the scope and possible
impact
Pre-analytical choices were made by donors and the
international research institute but were insufﬁciently
negotiated with resource-poor farmers. The project was
not used to develop effective farmer clout over the
project’s activities. Consequently, ownership of the
activities remained with the scientists and planners, with
the result that the technologies introduced and tested did
not adhere to the criteria outlined at the beginning of the
article and will not autonomously diffuse amongst
farmers.
Solutions that are technically sound are not necessarily
acceptable to resource-poor farmers
The assumption that science has technologies on the
shelf that can solve farmer problems is particularly
dangerous. In this case study, scientists decided that
existing technologies (for example the use of Mucuna
to increase organic matter content) provided the best
technical means to solve soil fertility problems. This
decision was based on a test of ‘‘what worked’’ and
not ‘‘what was acceptable.’’ However, scientists deci-
ded what works on the basis of narrow criteria
e.g., Mucuna’s contribution to organic matter content
and yield. Farmers used a more complex set of criteria
such as labor costs, production of edible grains, and so
forth.
Solving a problem generated other problems
When some farmers improved soil fertility and increased
production, they could not market their produce. This
means that agricultural research must continually engage
in diagnosis of the relevant problems. Also, the context
changes (e.g., prices for agricultural products rise and
fall), affecting the relevance of project activities.
Appropriate categories of farmers need to be addressed
Farmers are not homogenous in terms of needs and
perceptions e.g., soil fertility is an urgent problem for
resource-poor farmers who do not have the labor or the
ﬁnancial means available to improve soil fertility, hence
have limited ‘‘space for innovation.’’ However, the pro-
ject seemed to focus on farmers with the means and labor
to deal with soil fertility problems, but who instead faced
market challenges (for their surplus production). In
addition, other procedures to involve women need to be
explored.
The farmers revealed that a complex mix of socio-eco-
nomic, political and technical factors inﬂuenced uptake
or rejection
Farmer uptake can only be understood if the socio-cul-
tural context is taken into account. Cultural values are too
often overlooked, yet have a major impact on how
resource-poor farmers perceive agriculture and the
usefulness of the technologies proposed.
Summary
Many questions remain unanswered when it comes to the
critical issue of making agricultural research relevant to
achieving the Millennium Development Goals. But our
case study demonstrates that it is not enough to develop
systems that work. Farm innovation needs to be
embedded in macro-level opportunities, grounded in
resource-poor farmers’ needs, be acceptable to them, and
allow for scaling up.
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Notes
1. Convergence of Sciences (CoS) is a research program
(2002–2006) that has been executed by a consortium
of the Universite´ de d’Abomey-Calavi, Benin; the
University of Legon, Ghana; and Wageningen
University in the Netherlands. Within the program
eight African students worked with a group of farmers
who developed technologies in such areas as land use
and soil fertility, weed management and plant genetic
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diversity for food crops, and integrated pest
management. They also experimented with ways of
improving the framework conditions for technological
innovation (Ro¨ling et al., 2004; Hounkonnou et al.,
2006; A. van Huis et al., submitted). The ﬁrst author
was conducting PhD research within the frame of the
CoS program to draw comparative lessons from the
eight farmer-scientist interactions, in order to throw
light on research procedures, methodologies, and
processes that were assessed for their effectiveness in
improving the livelihoods of resource-poor farmers.
The approach CoS used is based on a convergence
between scientists and farmer and between biological
and social scientists and comprises different phases
(see also E. S. Nederlof et al., submitted).
2. For purposes of conﬁdentiality the name of the project
has been changed.
3. Ro¨ling used insights from Van Schoubroeck (1999)
and Tekelenburg (2001).
4. People participate in a joint analysis that might lead to
action planning and the formation or strengthening of
local institutions. It tends to involve interdisciplinary
methodologies that seek multiple perspectives and
make use of systematic and structured learning pro-
cesses.
5. Individual Farm Management Advice is better known
under its French name: Conseil de Gestion. It is a
holistic extension tool for an individual household
and aims to improve production levels and soil fer-
tility strategies. It consists of a series of visits by the
extension agent to the farmer aimed at giving her or
him farm-speciﬁc advice. Results are encouraging but
the scope for scaling up is limited due to the high
costs involved and the low farmer-extension worker
ratio.
6. A cereal bank (Kpaikpai, 2003) consists of a group of
people who agree to jointly store their products when
prices are low and the product is abundant. When
the product becomes scarce and prices increase, the
product is sold. This not only allows selling the
product at a higher price, but since prices are in
general higher just before the next season starts, it
also makes cash available at a time it is needed for the
start of the next season (e.g., for purchasing agricul-
tural inputs, hiring labor). Well-known drawbacks of
cereal banks are that the moisture content of the
grains, and as a result the weight, decreases; indi-
viduals might want to sell the bags at other times;
costs for a care taker; and other additional costs that
are not foreseen by farmers and may result in accu-
sation of stealing (Ro¨ling, pers. comm.).
7. These experiments were based on contracts that were
made between farmers and scientists during the
diagnosis.
8. Given the institutional complexity of the Project, the
selection could have been inﬂuenced by any of a
number of factors, including personal reasons of
ofﬁcials.
9. Tools used were community mapping, transect walk,
semi-structured interviewing, ﬂow diagram, wealth
ranking and Venn diagramming.
10. When the agricultural extension agent was harvest-
ing the soybean density plot together with the farmer
on whose land the trial had been installed, the farmer
became tired and left. He told the agricultural
extension agent he would take a rest and return but
he never came back and left the agricultural exten-
sion agent alone with the work. This was the farm-
er’s way of saying he did not agree with the manner
in which they had to harvest the ﬁeld for the scien-
tists. The agricultural extension agent followed the
evaluation form handed out by the research service,
which included an indicator on the number of grains.
To estimate the number of grains, the soybean had to
be threshed, what usually is not done. The farmer did
not understand the logic of doing this additional
work and decided to withdraw. It later appeared that
the agricultural extension agent indeed misunder-
stood the requirement. The case shows that farmers
not only negotiate through discussion but also
through action. In this example indicators for
evaluating the trial were not negotiated, and as a
result the experiment turned out the agricultural
extension agent’s responsibility rather than the
farmer’s.
11. Plots of similar size and different applications were
harvested and yields put in a bag. The bags were
compared to determine best practices.
12. During a ﬁeld trip to discuss some preliminary ﬁnd-
ings of the project activities of the preceding season
with the farmers, a young researcher was discouraged
by the low uptake of some of the strategies proposed.
The discouragement was very evident from the
expression on his face. When the other researchers
returned to the car, we overheard them commenting
on the young researcher. One of them said: ‘‘poor
guy, he still believes farmers will one day adopt what
researchers introduce’’, and another added: ‘‘once he
has more experience he will learn that making a
change for farmers is no more than a dream’’. The
researchers continued commenting on the young re-
searcher stressing that no research project they have
ever seen has made an impact.
13. The problem of maize price slump seemed to be a
regional one. Farmers had the same complaints in
the Central region of Benin (observation in
S. Aliou’s ﬁeld on 17.10.03) and in Burkina Faso.
14. FAOSTAT data available online at http://fao-
stat.fao.org/site/340/default.aspx
15. The cost is the equivalent of 15.5 US dollars,
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e.g., 7500 FCFA for a bag of 50 kilos. See http://
www.oanda.com/convert/fxhistory.
16. At them time of writing, however an NGO demon-
strated how soybean cheese and mustard can be
produced and soybean is gaining popularity for
home consumption.
17. Thom Kuyper (personal communication).
18. The concept of ‘‘platform’’ originally emerged in the
context of natural resource management (Ro¨ling and
Jiggins, 1998). Currently it has, however, a much
wider applicability.
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